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DETAILED ACTION 

1 . This action is in response to the communication received 9/27/2005. 

Response to Arguments 

2. Applicant's arguments filed 9/27/2005 have been fully considered but they are 
not persuasive. 

(With regard to this section, Oates et al. (4,644,270) will be referred to as "the 
Oates reference"). 

Applicant argues "As is clear from the description and corresponding illustrations, 
the oscillator (80) supplies a fixed-frequency signal to the sensor (S1), and not an FM 
modulated signal as recited in each of the independent claims" on lines 1-3 of page 2 of 
the Remarks. 

With respect to the above argument, the Examiner respectfully disagrees. The 
claims recite, in one form or another, "an oscillator circuit coupled to the sensor coil and 
operable to supply a sensor signal that is frequency modulated based on the proximity 
of the sensor coil to each of the turbine blades" as stated for example on lines 5-7 of 
Claim 1 . This claim does not require an oscillator that supplies an FM modulated signal 
as argued above, but rather the claim requires an oscillator circuit that supplies a signal 
to the sensor that is modulated by the proximity of the sensor coil to each turbine blade. 
The Examiner notes paragraph [0034] of page 1 1 of Applicant's specification which 
states, in part, "As is also generally known, when an inductance coil, such as the sensor 
coil 302, is in close proximity to a conductor, such as a turbine blade, the conductor acts 
as a shorted coil turn that counteracts the inductance of the last coil turn. Thus, the 



Application/Control Number: 10/696,215 Page 3 

Art Unit: 2862 

sensor coil 302, when implemented in the turbine engine 200 as outlined above, will 
exhibit an inductance (L) that varies with the proximity of the sensor coil 302 to the 
turbine blades 204 ... As such, the frequency of the sensor signal 312 supplied by the 
oscillator circuit 304 will concomitantly vary with the proximity of the sensor coil 302 to 
the turbine blades 204. Thus, the sensor signal 312 is frequency modulated based on 
the proximity of the turbine blades 204 to the sensor coil." Therefore, the Oates 
reference meets the claimed limitations as the reference discloses for example an 
oscillator circuit connected to a sensor coil which supplies a signal to the sensor coil 
(Column 4, Lines 19-23 of the Oates reference), and therefore as the turbine blades 
rotate past the coil, the signal supplied to the sensor coil via the oscillator will become 
frequency modulated. This is further supported by the last two lines of column 4 and 
line 1 of column 5 of the Oates reference which states, in part, "the sensor's output 
signal which is modulated by the passage of the turbine blades." 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

4. Claims 1, 2, 3, 10, 20, 21, 24, and 25 are rejected under 35 U.S.C. 102(b) as 
being anticipated by Oates et al. (4,644,270). 

As to Claims 1 and 25, 
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Oates et al. discloses a sensor coil (S1); an oscillator circuit (60) coupled to the 
sensor coil (Figure 5) and operable to supply a sensor signal that is frequency 
modulated based on the proximity of the sensor coil to each of the turbine blades 
((Column 4, Lines 50-58) and (Column 4, Lines 65-68) and (Column 5, Lines 1-6)); and 
a frequency modulation (FM) detector circuit ((12) in combination with (14)) adapted to 
receive the frequency modulated sensor signal and operable (Column 3, Lines 3-11), in 
response thereto, to supply a proximity signal having an amplitude that varies with, and 
is representative of, the proximity of each of the turbine blades to the non-rotating 
turbine component ((see Title) and (Column 4, Lines 19-39) and (Column 5, Lines 44- 
54) and (Column 6, Lines 63-68) and (Column 7, Lines 1-15) and (Column 7, Lines 21- 
25) and (Column 8, Lines 54-68) and (Column 9, Lines 1-11) and (Figures 1, 4, 5, 9, 
and 11)). 

As to Claim 2, 

Oates et al. discloses display (16) coupled to receive the proximity signal from 
the FM detector and operable, in response thereto, to supply a visual display of the 
proximity of each of the turbine blades to the turbine shroud ((Figures 1 , 2, and 4) and 
(Title) and (Abstract, Lines 1-3) and (Column 3, Lines 46-56) and (Column 11, Lines 19- 
32)). 

As to Claim 3, 

Oates et al. the FM detector circuit includes an FM demodulator (Column 3, 
Lines 3-5). 

As to Claim 10, 
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Oates et al. discloses a peak detector coupled to receive the proximity signal and 
operable, in response thereto, to determine a peak value of the proximity signal 
(Column 4, Lines 40-48). 

As to Claim 20, 

Oates et al. discloses a turbine case (see title); a turbine wheel (40) rotationally 
mounted within the turbine case ((Figures 1 and 2) and (Column 1, Lines 20-22) and 
(Column 3, Lines 33-40)); a plurality of turbine blades extending from the turbine wheel 
toward the turbine case (Figure 2); and a turbine blade proximity sensor system 
including: a sensor coil (S1) disposed at least partially within the turbine case (Figure 2); 
an oscillator circuit (60) coupled to the sensor coil (Figure 5) and operable to supply a 
sensor signal that is frequency modulated based on the proximity of the sensor coil to 
each of the turbine blades ((Column 4, Lines 50-58) and (Column 4, Lines 65-68) and 
(Column 5, Lines 1-6)); and a frequency modulation (FM) detector circuit ((12) in 
combination with (14)) coupled to receive the frequency modulated sensor signal and 
operable (Column 3, Lines 3-11), in response thereto, to supply a proximity signal 
having an amplitude that varies with, and is representative of, the proximity of each of 
the turbine blades to either the turbine case or one or more components mounted 
thereto ((see Title) and (Column 4, Lines 19-39) and (Column 5, Lines 44-54) and 
(Column 6, Lines 63-68) and (Column 7, Lines 1-15) and (Column 7, Lines 21-25) and 
(Column 8, Lines 54-68) and (Column 9, Lines 1-11) and (Column 11, Lines 19-32) and 
(Figures 1, 4, 5, 9, and 11)). 

As to Claim 21, 
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Oates et al. discloses supplying a sensor signal that is frequency modulated 
based on the proximity of each of the turbine blades to the non-rotating turbine 
component ((Column 4, Lines 50-58) and (Column 4, Lines 65-68) and (Column 5, 
Lines 1-6)); demodulating the frequency modulated sensor signal, to thereby supply a 
proximity signal having an amplitude that varies with, and is representative of, the 
proximity of each of the turbine blades to the non-rotating turbine component ((Column 
3, Lines 3-11) and (Abstract, Lines 1-6) and (see Title) and (Column 4, Lines 19-39) and 
(Column 5, Lines 44-54) and (Column 6, Lines 63-68) and (Column 7, Lines 1-15) and 
(Column 7, Lines 21-25) and (Column 8, Lines 54-68) and (Column 9, Lines 1-11) and 
(Column 1 1 , Lines 1 9-32) and (Figures 1 , 4, 5, 9, and 1 1 )). 

As to Claim 24, 

Oates et al. discloses detecting a peak value of the proximity signal amplitude 
variations, to thereby determine a minimum turbine blade proximity to the non-rotating 
turbine component ((Column 4, Lines 40-48) and (Figure 5) and (Abstract, Lines 1-6) 
and (Column 11, Lines 19-32)). 



Claim Rejections ■ 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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6. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

7. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Oates et 
al. (4,644,270) in view of lida et al. (6,658,216). 

Oates et al. discloses as explained above. 

Oates et al. does not disclose the FM demodulator includes a ratio detector, 
lida et al. discloses the FM demodulator includes a ratio detector (Column 6, 
Lines 33-37). 

It would have been obvious to a person of ordinary skill in the art to modify Oates 
et al. to include the FM demodulator includes a ratio detector as taught by lida et al. in 
order to improve signal demodulation. 

8. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Oates et 
al. (4,644,270) in view of Arms et al. (5,497,147). 

Oates et al. does not disclose the oscillator circuit is configured to wirelessly 
transmit the sensor signal; and the FM detector circuit is configured to wirelessly receive 
the transmitted sensor signal. 

Arms et al. discloses the oscillator circuit is configured to wirelessly 
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transmit the sensor signal; and the FM detector circuit is configured to wirelessly receive 
the transmitted sensor signal ((Figures 4 and 5) and (Column 2, Lines 33-51). 

It would have been obvious to a person of ordinary skill in the art to modify Oates 
et al. to include the oscillator circuit is configured to wirelessly transmit the sensor 
signal; and the FM detector circuit is configured to wirelessly receive the transmitted 
sensor signal as taught by Arms et al. in order to enhance functionality by allowing for 
remote data processing. 

9. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Oates et 
al. (4,644,270) in view of Ham et al. (3,177,71 1). 
Oates et al. discloses as explained above. 

Oates et al. does not disclose the oscillator circuit includes one or more 
capacitance circuit elements electrically coupled in parallel with the sensor coil. 

Ham et al. discloses the oscillator circuit includes one or more 
capacitance circuit elements electrically coupled in parallel with the sensor coil ((Figure) 
and (Column 2, Lines 36-55). 

It would have been obvious to a person of ordinary skill in the art to modify Oates 
et al. to include the oscillator circuit includes one or more capacitance circuit elements 
electrically coupled in parallel with the sensor coil as taught by Ham et al. in order to 
tune the winding to approximate resonance when a vane is closely adjacent to the 
winding (Column 2, Lines 51-54). 
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10. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Oates et 
al. (4,644,270) in view of Wilkinson (GB 2167603 A). 

Oates et al. discloses as explained above. 

Oates et al. does not disclose a ceramic core, and a conductor selected from a 
group consisting of platinum and molybdenum. 

Wilkinson discloses a ceramic core and a conductor consisting of platinum (Page 
1 , Left Column, Lines 51-54). 

It would have been obvious to a person of ordinary skill in the art to modify Oates 
et al. to include a ceramic core and a conductor consisting of platinum as taught by 
Wilkinson in order to have a sensor that gives a fast an accurate response and can 
withstand corrosive environments (Page 1, Left Column, Lines 29-33). 

11. Claims 11, 12, 14, and 19 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Oates et al. (4,644,270) in view of Stowell (4,842,477). 

As to Claim 1 1 , 

Oates et al. discloses a sensor coil (S1); an oscillator circuit (60) coupled to the 
sensor coil (Figure 5) and operable to supply a sensor signal that is frequency 
modulated based on the proximity of the sensor coil to each of the turbine blades 
((Column 4, Lines 50-58) and (Column 4, Lines 65-68) and (Column 5, Lines 1-6)); and 
a frequency modulation (FM) detector circuit ((12) in combination with (14)) adapted to 
receive the frequency modulated sensor signal and operable (Column 3, Lines 3-11), in 
response thereto, to supply a proximity signal having an amplitude that varies with, and 
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is representative of, the proximity of each of the turbine blades to the non-rotating 
turbine component ((see Title) and (Column 4, Lines 19-39) and (Column 5, Lines 44- 
54) and (Column 6, Lines 63-68) and (Column 7, Lines 1-15) and (Column 7, Lines 21- 
25) and (Column 8, Lines 54-68) and (Column 9, Lines 1-11) and (Figures 1, 4, 5, 9, 
and 11)), and a controller (14) coupled to receive the proximity signal from the FM 
detector (Figure 5). 

Oates et al. does not disclose a controller to control the proximity of the turbine 
blades to the non-rotating turbine component. 

Stowell discloses controlling the proximity of the turbine blades to the non- 
rotating turbine component (Abstract, Lines 10-15). 

It would have been obvious to a person of ordinary skill in the art to modify Oates 
et al. to include a controller to control the proximity of the turbine blades to the non- 
rotating turbine component given the above disclosure and the teaching of Stowell in 
order to prevent turbine malfunction by preventing blade damage. 

As to Claim 12, 

Oates et al. discloses the non-rotating component is a turbine case (see title). 

Oates et al. does not disclose the controller controls the proximity of the turbine 
blades to the non-rotating component by controlling turbine shroud temperature. 

Stowell discloses controlling the proximity of the turbine blades to the non- 
rotating component by controlling turbine shroud temperature (Abstract, Lines 10-15). 

It would have been obvious to a person of ordinary skill in the art to modify Oates 
et al. to include the controller controls the proximity of the turbine blades to the non- 
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rotating component by controlling turbine shroud temperature given the above 
disclosure and teaching of Stowell in order to prevent turbine malfunction by preventing 
blade damage. 

As to Claim 14, 

Oates et al. discloses display coupled to receive the proximity signal from the FM 
detector and operable, in response thereto, to supply a visual display of the proximity of 
each of the turbine blades to the turbine shroud ((Figures 1 and 4) and (Column 3, Lines 
54-68) and (Column 4, Lines 1-4) and (Column 11, Lines 19-32)). 

As to Claim 19, 

Oates et al. discloses a peak detector coupled to receive the proximity signal and 
operable, in response thereto, to determine a peak value of the proximity signal 
(Column 4, Lines 40-48). 

12. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Oates et 
al. (4,644,270) in view of Stowell (4,842,477) and in further view of Davison (4,230,436). 

Oates et al. in view of Stowell discloses as explained above. 

Oates et al. in view of Stowell does not disclose the controller, in response to the 
proximity signal, supplies one or more valve control signals, and wherein the system 
includes one or more valves in fluid communication between a cooling air source and 
the turbine shroud, each valve having an actuator coupled to receive one or more of the 
valve control signals and operable, in response thereto, to selectively move its 
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associated valve between an open position and a closed position, to thereby selectively 
cool the turbine case. 

Davison discloses one valve in fluid communication between a cooling air 
source, the valve having an actuator that selectively moves the valve between an open 
position and a closed position, to thereby selectively maintain optimum rotor-to-shroud 
clearances ((Figures 1 and 8A-8C) and (Column 6, Lines 28-33) and (Column 8, 24-30) 
and (Abstract, Lines 4-11)). 

It would have been obvious to a person of ordinary skill in the art to modify Oates 
et al. in view of Stowell to include the controller, in response to the proximity signal, 
supplies one or more valve control signals, and wherein the system includes one or 
more valves in fluid communication between a cooling air source and the turbine 
shroud, each valve having an actuator coupled to receive one or more of the valve 
control signals and operable, in response thereto, to selectively move its associated 
valve between an open position and a closed position, to thereby selectively cool the 
turbine case given the above disclosure and teaching of Davison in order to prevent 
turbine malfunction by preventing blade damage. 

13. Claim 15 rejected under 35 U.S.C. 103(a) as being unpatentable over Oates et 
a |. (4,644,270) in view of Stowell (4,842,477) and in further view of Ham et al. 
(3,177,711). 

Oates et al. in view of Stowell discloses as explained above. 

Oates et al. in view of Stowell does not disclose the oscillator circuit includes one 
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or more capacitance circuit elements electrically coupled in parallel with the sensor coil. 

Ham et al. discloses the oscillator circuit includes one or more 
capacitance circuit elements electrically coupled in parallel with the sensor coil ((Figure) 
and (Column 2, Lines 36-55). 

It would have been obvious to a person of ordinary skill in the art to modify Oates 
et al. in view of Stowell to include the oscillator circuit includes one or more capacitance 
circuit elements electrically coupled in parallel with the sensor coil as taught by Ham et 
al. in order to tune the winding to approximate resonance when a vane is closely 
adjacent to the winding (Column 2, Lines 51-54). 

14. Claim 18 is rejected under 35 U.S.C. 103(a) as being unpatentable over Oates et 
al. (4,644,270) in view of Stowell (4,842,477) and in further view of Wilkinson (GB 
2167603 A). 

Oates et al. in view of Stowell discloses as explained above. 

Oates et al. in view of Stowell does not disclose a ceramic core, and a conductor 
selected from a group consisting of platinum and molybdenum. 

Wilkinson discloses a ceramic core and a conductor consisting of platinum (Page 
1, Left Column, Lines 51-54). 

It would have been obvious to a person of ordinary skill in the art to modify Oates 
et al. in view of Stowell to include a ceramic core and a conductor consisting of platinum 
as taught by Wilkinson in order to have a sensor that gives a fast an accurate response 
and can withstand corrosive environments (Page 1, Left Column, Lines 29-33). 
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15. Claims 22 and 23 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Oates et al. (4,644,270) in view of Stowell (4,842,477). 
As to Claim 22, 

Oates et al. discloses as explained above. 

Oates et al. does not disclose varying the proximity of each of the turbine blades 
to the non-rotating turbine component in response to the proximity signal. 

Stowell discloses varying the proximity of each of the turbine blades to the non- 
rotating turbine component for active clearance control ((see title) and (Abstract, Lines 
10-15). 

It would have been obvious to a person of ordinary skill in the art to modify Oates 
et al. to include varying the proximity of each of the turbine blades to the non-rotating 
turbine component in response to the proximity signal given the above disclosure and 
teaching of Stowell in order to prevent turbine malfunction by preventing blade damage. 

As to Claim 23, 

Oates et al. does not disclose varying the non-rotating turbine component 
temperature in response to the proximity signal, to thereby vary the proximity of each of 
the turbine blades to the non-rotating component. 

Stowell discloses varying non-rotating turbine component temperature to thereby 
vary the proximity of each of the turbine blades to the non-rotating turbine component 
(Abstract, Lines 10-15). 



Application/Control Number: 10/696,215 Page 15 

Art Unit: 2862 

It would have been obvious to a person of ordinary skill in the art to modify Oates 
et al. to include varying the non-rotating turbine component temperature in response to 
the proximity signal, to thereby vary the proximity of each of the turbine blades to the 
non-rotating component given the above disclosure and teaching of Stowell in order to 
prevent turbine malfunction by preventing blade damage. 



Allowable Subject Matter 

16. Claims 7, 8, 16, and 17 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

17. The following is an examiner's statement of reasons for allowance: 
As to Claims 7 and 16, 

The primary reason for the allowance of claim 7 is the inclusion of a coaxial cable 
coupled between the sensor coil and the oscillator circuit, the coaxial cable having a 
capacitance that acts as at least one of the capacitive circuit elements. It is these 
features found in the claim, as they are claimed in the combination that has not been 
found, taught or suggested by the prior art of record, which makes this claim allowable 
over the prior art. 

As to Claims 8 and 17, 

The primary reason for the allowance of claim 8 is the inclusion of a coaxial cable 
coupled between the sensor coil and the oscillator circuit, the coaxial cable having an 
effective capacitance that is electrically coupled in parallel with the sensor coil, to 
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thereby form an LC circuit. It is these features found in the claim, as they are claimed in 
the combination that has not been found, taught or suggested by the prior art of record, 
which makes this claim allowable over the prior art. 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to David Schindler whose telephone number is (571) 272- 
2112. The examiner can normally be reached on M-F (8:00 - 5:00). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Edward Lefkowitz can be reached on (571) 272-2180. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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